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AND ~~NAGEMENT SCIENCE ACTIVITIES IN GOVERNMENT

Michae I J. ~Jh i te

This introduction is compressed because this paper is actually

the second part of a longer paper, the latter becoming available

in the near future (White thesis, 197Ia).

Basically, and briefly, we can conceive the development of an

operations research or management science (OR/MS) activity in an

organization as occurring i~ a series of phases. These phases have

been derived from field experience, from evaluation of previous

studies of OR/MS activities, and from well-known theories of innovation

or behavior change. Of the latter, Rogers· (1963) five stage model of

the adoption of innovation is particularly suggestive, with its notion

of trial and adoption. And, the lewinian model of unfreezing - change -

refreezing is also important. Prior research on OR/MS refers

specifically to work by Rubenstein, Radnor, eta al., (1967) and by

Radnor, Rubenstein, and Bean (1968). This literature is discussed in

my thesis (White, 1971a).

The first phase is one of Penetration and Initial Organization

of the ORIMS activity. This is the period during which managers in

the organization learn about OR/MS, consider initiating an ORIMS
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activity in their organization, and proceed to do so. Following this,

there is a phase which might be called a trial period or unfreezing

period. Instead it is here called Attempt to Win Tentative Legitimacy.

In this period, the new OR/MS staff, through the efforts of its

•analysts, attempts·, to win' from man.agers atrial of their newtechnology

and of themselves as new organizational actors. We are assuming here

that in general, the new activity, is not welcomed with open arms, or

even, in general, with tolerant skepticism. Rather, some tentative

legitimacy must be earned by the staff. There are two ways to go about

this, through aggressive or Missionary activity, and through passive

or gradual activity. In the former case, the OR/MS staff may be

Missionary in the way they "sell 'l OR/MS, or in how they apply it, or

in both. Alternatively, OR/MS may try to gain tentative legitimacy

by gentler persuasion, by staying closer within the boundaries of the

possible, and by avoiding creating threat. The phase, Attempt to Win

Tentative Legitimacy has, then, two subphases, a Missionary and a

Gradual subphase. The model so far is illustrated below.

C~~~~T~!_~.ON I -_.,,/
~..- .. ,,----.--. _ .. -., ._ __._.-- '·-1

'II NITIAL ORGAN IZATI ON & STAFFI NG ,-;
~-_ _.__ _..-..-.__ _._ _._-----_.... \ V

'.f _.. ._.•_._~_ ~.__._._•.•• _ --_.-•.• _ ••• -~~ - w __•·· __• ._ ~._---~---

i-

'I ATTEMPT TO ~IIN TENTATIVE LEGITIMACY f
j' __ __•••••---,.--.---- --·----r-··---··- ·-·-· "'."--'" -.-:.. -- --.----,
I MISSIONARY EXPOSURE 1 ! GRADUAL DEVELOPMENT I
1 .•-., ..... -~.- .----...- ...-.-..- ._-_...._~._ ..__ .J : i

j MISSIONARY APPLI CATION: I OF ORGANIZATIONAL ROLE & .;

.i1'i'ssloNARV-"E'XP~ ·A"PPL. I 0 IS COVERY OF PROBLEMS I

... '.__..- - .- -------- - .•.-- !-- - , _ ,_ __ ..J
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Assume that after a while, the managers in the organization have

toward the OR/MS activity an attitude that can be considered a grant

of Tentative Legitimacy. The next phase for the OR/MS activity is to

"cash in" on this, to consolidate this tentative legitimacy. They do

this through their performance of projects and other work. If their

work is useful to managers, the trial becomes en adoption, the unfrozen

manager becomes changed, the legitimacy is Consolidated. The next

phase is called, then, Attempt to Consol idate Tentative Legitimacy.

Again, this can be divided into two subphases, one involving aggressive

OR/MS activity and the other involving a more passive orientation.

j I - _ _._ __ _ _", -------.-.--.----..----.-,

·---7"1 ATIEMPT TO CONSOLIDATE TENTATI VE LEGITIMACY \
J !

(-.---~_ ...----~ .. - .. ---·..-r~---·_····-';--_·-----·-·-···-· .. ·_·.._..·-·..J..~-"-·1

i RAPID CONSOLIDATION l~ \ GRADUAL CONSOLIDATION I
...._-~-_ ..._._._-,_ ..>,------_.__.__.. . .._-,-~ .._,---,~-_.__._...._-,

Missionary and other aggressive behavior tends to occasion

substantial resistance in the organization. If the missionary OR/MS

analysts are not socially skilled, or if the orga~ization does not

have a pressing need for their services, there may be a "counter-

revolution" in which the OR/MS activity is disconti'nued or changed

radically. This occurs during a phase which I have called

Organizationalizing, a term which refers to the fact that in this

period, the ORIMS activity is forced to adapt to organizational needs,

values, priorities, expectations, etc. Usually in this phase, some

of the best professionals leave, project selection is severely



- 4 -

circumscribed, and the leader of the activity is replaced. This phase,

which rarely lasts for more than three months, results in a change in

the character of the activity; it usually becomes less aggressive.

Organizationalizing is a phase that follows the Missionary or the

Rapid Consolidation phases.

If the activity is able to consolidate the tentative legitimacy

it has obtained, it moves into a new phase. We call this phase the

Routinized Change Agent phase. This refers to the fact that the

organizational mission of OR/MS involves, among other things, the

routine production of new ideas and intelligence. In other words, the

OR/MS activity, when accepted in the organization, is a change-agent

function. But it is not just a change agent on an occasional basis;

it is a change agent as a routine part of its mission. We can define

the success of an OR/MS activity as a state in which the activity is

applying OR/MS technology to management problems in a Routinized

Change Agent Role. This Routinized Change Role is the next phase. For

purposes here, it can be divided into three subpnases: (1) the

application of hi-level OR!MS; (2) the application of lo-level OR/MS;

and (3) the application of some prior, more conventional technology

in a change agent role.
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Finally, it is possible that after a period of time in the

Routinized Change Role phase, an OR/MS activity may find itself no

longer performing innovative work. Instead, they operate and update

models which have already been constructed, programmed, and tested.

In a sense, the activity is processing work already completed. This may

occur because the key professionals leave, or because critical

problems amenable to OR/MS have been solved. Hhatever, there is a

Processing phase in which work is being done, but innovation is not

taking place. Here, the staff is accepted, but it is not producing

much change. Again, there is a need to distinguish subphases. The same

three subphases that were offered for the Routinized Change Role

phase are applicable here.

As a code, it is necessary to have some name for what happ.ens

when an OR/MS activity is disbanded. Here, that will be called a

Death phase. The full list of phases is illustrated in Figure 1 below.

There are innumerable paths through these phases. It is not necessary

to explore them here. Many will be illustrated when specific OR/MS

activities are discussed.
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Thirty-three federal civilian agency OR/MS groups have been

coded into these phases. The coding procedure is complex, and has

several stages. Unstructured interviews have been conducted and

documents collected at each of the thirty-three sites for as much as

four years. The interview transcripts and the documents have been

coded and verified by the author and an associate into a five variable

scheme. These codings are done by quarter-year periods, and some

interpolation has been necessary where data is scanty. Then, the

first-stage codings are mapped into the phases just outlined by

an algorithm. The five-variable scheme and the second-stage algorithm

are reporduced in Figures 2 and 3 below.

LEGI TI ~1ACV

AGGRESSIVENESS

INNOVATI VENESS

SKILLS

TECNf~OLOGY

None Tentative Consolidated

Aggressive Passive Routinized
Missionary Relations

Slightly Moderately Highly

Low t1edi um High

Prior Low-Level High-Level

----_.~--~_.._._~_.-~._---_.~._.~---~-

Prior analysis had led the author to expect that there would be

two common paths through the phase diagram, a Revolutionary Pattern

and an Evolutionary Pattern (these terms will be den ned precisely

shortly). The reason for the coding process, then, was to try to



TA
BL

E
FO

R
SE

CO
ND

ST
AG

E'
OF

CO
DI

NG

Fi
gu

re
3.

.
It

ec
hn

o
lo

gy
Ileg

It
im

ac
y

Je
~g
re
ss
-

sk
11

1
s

In
no

ve
-

ti
v

en
es

s
_

_
_

_
_

_
_

.
I
ve

ne
ss

AT
TE

M
PT

TO
W

IN
TE

NT
AT

IV
E

LE
GI

TI
M

AC
Y:

Lo
w

,
P

ri
o

r
o

r
S

li
g

h
tl

y
EV

OL
UT

IO
NA

RY
(D

ev
el

op
m

en
t

o
f

o
rg

an
lz

a-
M

ed
Iu

m
,

to
I

N
on

e
I

P
as

s
iv

e'
tl

o
n

al
ro

le
an

d
dI

sc
ov

er
pr

ob
le

m
s)

H
ig

h
L

ow
-l

ev
el

M
od

er
at

el
y

t
r'

AT
TE

M
PT

TO
W

IN
TE

NT
AT

IV
E

LE
G

IT
IM

A
CY

:
RE

VO
LU

TI
ON

AR
Y

(M
Is

sI
on

ar
y

E
xp

os
ur

e)
I

lo
w

,
M

ed
lu

m
l

P
rI

o
r

ISlI
g

h
tl

V
I

N
on

e
IA

gg
re

ss
Iv

e
o

r
H

ig
h

I I

(M
is

si
on

ar
y

A
pp

li
ca

tI
on

)
I

H
ig

h
o

r
IH

ig
h-

le
ve

1
~

S1
1g

ht
1Y

o~
N

on
e

IA
gg

re
ss

Iv
e

1
M

ed
iu

m
o

r
L
o
w
-
l
e
v
e
l
~

M
od

er
at

el
y

"

H
ig

h
o

r
N

on
e

A
gg

re
ss

iv
e

l
M

ed
iu

m
,

-"
,.

i
AT

TE
M

PT
TO

CO
NS

OL
ID

AT
E

LE
G

IT
IM

A
CY

:
H

ig
h,

L
ow

-l
ev

el
M

od
er

at
e

0
T

en
ta

ti
ve

I
P

as
si

ve
EV

OL
UT

IO
NA

RY
(G

ra
du

al
C

O
ns

ol
id

at
io

n)
M

ed
iu

m
,

S
li

g
h

t
o

r
Lo

w
2

.
I

I
I

AT
TE

M
PT

TO
CO

NS
OL

ID
AT

E
LE

G
IT

IM
A

CY
:

Hi
gh

o
r

IH
ig

h-
le

ve
l

:
M

od
er

et
e

1Y
l

T
en

ta
ti

v
e

IA
gg

re
ss

iv
e

RE
VO

LU
TI

ON
AR

Y
(R

ap
id

C
O

ns
ol

id
at

io
n)

M
ed

iu
m

o
r

L
o
w
~
l
e
v
e
l

,t
o

Hi
gh

ly
I I

RO
UT

!N
IZ

ED
CH

AN
GE

-A
GE

NT
-R

OL
E

I
4

N
on

e,
m

os
t

I

(P
ri

o
r

T
ec

hn
ol

og
y)

Lo
w

,
M

ed
iu

m
P

ri
o

r
I

S
1i

gh
t1

y
1i

k
el

y
,

bu
t

I
R

ou
ti

ni
ze

d
o

r
HI

gh
p

o
ss

ib
ly

T
en

ta
ti

ve
or

C
on

so
t

id
at

ed
(l

ow
-l

ev
el

OR
/M

S
T

ec
h-

IM
ed

iu
m

o
r

L
ow

-l
ev

ei
M

o'
.:!

er
at

el
y

C
o
n
s
o
l
i
d
a
t
e
~

R
ou

ti
ni

ze
d

no
lo

gy
)

H
ig

h
t

o
r

Hi
gh

ly
i

(H
ig

h-
le

ve
l

OR
/M

S
T

ec
h-

H
ig

h
H

ig
h-

le
ve

l
H

Ig
hl

y
o

r
'C

on
so

11
da

te
cU

Ro
ut

in
iz

ed
no

lo
gy

)
M
o
d
e
r
a
t
e
l
~

I .'

PR
O

CE
SS

IN
G

RO
LE

5
(P

ri
o

r
T

ec
hn

ol
og

y)
Lo

w
,

M
ed

iu
m

P
ri

o
r

I
S

li
g

h
t1

Y
N

on
e;

po
ss

-
J

P
as

si
ve

I
o

r
H

ig
h

ib
1e

6T
en

ta
-

I!

!
ti

v
e

I
(L

ow
-l

ev
el

T
ec

hn
ol

og
y)

IM
ed

iu
m

o
r

L
ow

-l
ev

el
I

S
li

g
h

tl
y

N
on

e
o

r
T

en
-

P
as

s
iv

e
H

ig
h

ta
ti

ve
o

r

(H
Ig

h-
le

ve
l

T
ec

h;
ol

og
y)

IH
ig

h
o

r
I

H
ig

h
IPa

ss
iv

e
.

HI
gh

-l
ev

e1
.

S
lI

g
h

tl
y

I
..

M
ed

iu
rn

.\
N

on
e

o
r

T
en

-
I

ta
ti

v
e

o
r

(f
oo

tn
ot

es
om

it
te

d)
H

ig
h

I



n
- 0 -

discover as objectively as possible the incidence of these two patterns.

To the extent that the two patterns are frequent and distinct, then

managers of new change-producing functions may be able to gain a

better perspective on these functions.

Before discussing the progress of DR!MS in federal civilian

government, it is necessary to clarify the nature of the sample of

thirty-three OR/MS groups. There is no pretension that these are all

the OR/MS groups in federal civilian agencies. The question is, rather,

to what extent do observations based on these thirty-three groups lend

meaningful insight into the progress of OR/MS in civilian government

at the federal level.

There are departments where the author has done little work,

and the Defense/Space/Foreign Affairs complex has, because of its

secrecy, been ignored. Civilian agency OR/MS groups which work on

hardware or equipment problems rather than management problems have

also been avoided, though the author knows of several. There are also

some staffs working on economic problems whose activities would

probably meet our criteria for OR/MS; some of these staffs have been

in existence for many years. Their birth pangs and development problems

are usually too far in the past for this research to capture. In spite

of these qualifications, the thirty-three groups studied here should

present a reasonably accurate overall picture of the development of
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OR/MS in federal civilian government.

These groups were discovered through contacts with officials

of local ~/ashington··area professional societies, through officials

of government agencies in a position to have an overview of such

activities, through "snow-ball ing" with existing contacts, and

through perusal of the~~~__qI.£La!lL~ation Manual, Con~~siop~t

Directo~, and conference programs of key professional societies (ORSA,

TIMS). \;/hile many staffs seem to the distant observer to be likely

locations of OR/MS activity, this is often not the case. There are a

number of "1 eads" which when followed up did not eventuate into field

sites. In terms of f.ormall'i.9r9.a!J.i.?J~.5!--io=J~OR/MS, the author

feels confident that his samp!le of thi rty-three groups is adequate

to support the conclusions he will draw.

However, the underlined words bear the crucial qualification.

Much OR/MS work takes place in either of two forms: (1) contract

research. and (2) ad-hoc teams. (1) Contract research is particularly

common for large-scale program evaluation, and in policy areas where

the necessary infra-structure of consulting contractors exist (e.g.,

transportation). ~Jhere the contracts are developed through "RFP'S"

and monitored by a single staff in an agency. that staff may develop

into what is here considered an OR/MS staff ( numbers 4 and 37. for

example). But also there may be less focused contracting in an agency

contracts are drawn up for specific purposes or problems and performed

for administrators who do not use OR/MS in any routinized fashion.
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Such activity is not covered here. (2) The same d-lffusety, O~9flD.ized
!.~ .

OR/HS may be performed by in-house personnel"Agenc'ies with high

percentages of mathematically-trained professionals (power engineers~

for example) may routinely perform OR/MS analyses, yet have no

formally-organized OR/MS staff. It is not clear how much OR/MS

activity takes place in these less organized forms. The author suspects

that it equals the amount that is formally organized given the tendency

for "government by contract" noted by Don K. Price (Price, 1964) and

the large number of people in departments like Interior, Transportation,

or Agri cu Iture who are capable of performi ng at least elementary OR/I"iS

studies. These less organized forms present different behavioral

.' problems, however. For example, with no formal organizational entity,

problems of status and power competition are much more diffuse.

Given these qualifications, that the discussion here involves

only formally organized, in-house OR/MS staffs, some possible

objections to the conclusions may be obviated.

REVOLUTIONARY AND EVOLUTIONARY PATTERNS
-. _. '""---

Revolutionary and Evolutionary patterns are distinguished by

the phases they include. For a group to be classified into the

Revolutionary pattern, it must pass through a Missionary phase and/or

a Rapid Consolidation phase, and must not pass through either of the

corresponding phases of Gradual Consolidation or of Development of

Organizational Role; for a group to be classified into the Evolutionary
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pattern, the group must pass through either or both of the latter

phases but cannot pass through either of the former phases. This

still, in each pattern, leaves a number of possibilities open -- some

are illustrated in Figure 4 (for the Revolutionary pattern) and Figure

5 (for the Evolutionary pattern). When an activity passes through

. phases characteristic of both major patterns, this will be called a mixed

pattern. Some simple mixed patterns are indicated in Figure 6; more

complex actual ones are shown later. These figures present only the

connecting arrows necessary to illustrate the patterns.

The first substantive question is, then, how many of the government

ORIMS groups actually can be classified into Revolutionary or

Evolutionary pntterns? Figures 7 through 13 present the data for the

answer. Figures 7 and 8 give the actual patterns of those groups which

are classified as Revolutionary. The two figures distinguish between

groups which begin their Revolutionary pattern in the Missionary phase

and those which begin (after initial organization) in a Consolidation

phase. There are only two of the total of thirty-three groups which

show a Revolutionary pattern and which start with a Missionary phase

(Figure 7). ** These groups, which have been assigned the file

** Currently, thirty-three federal civilian agency OR/MS groups have
been coded according to the procedures outlined earlier. More groups
than this have been investigated,and some new ones are currently being
added to the si~e sample. Those that have been studied and are not
included, however, are groups which never got off the ground doing OR/
MS work, In addition, it should be noted that in presenting the
patterns of these thirty-three groups, a :>lightl'!..different 'phase diagram
is being ell1plo,/ed. In this diagram, the phase of Initial' or9aniz~iiOil is
expanded into 's.ub·-pha!ies. r-or convenience, .however., only on~ i::; used.
This alternative phase diagram makes the presentation Qf the patterns of
hldj'l.Ldual group!i easLer. ~
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numbers 3S and 36, both make little progress through the model,and one

of them dies. Seven groups begin their Revolutionary pattern in the

Consolidation phase (Figure B). Their current states range from Death

(group number 9, which was disbanded a couple of years ago) to the

Routine Application of High-level OR/MS in a Change-Agent Role.

The total dumber of Revolutionary groups is nine.

In Figure 9 are shown the seven Evolutionary groups which begin

with an Attempt to Win Tentative Legitimacy phase. Several of these

groups (File numbers 21b, 39) are still in the Consolidation phase. A

couple have progressed to the Routini~ed Change Role phase, and the

others have lost their OR/MS mission. Five of the six groups which

begin in an Evolutionary pattern in the Consolidation phase have

progressed to the Routinized Change-Agent Role phase with OR/MS

technology; the sixth is a change-agent with pre-OR/MS technology

(Figure 10). In all, there are thirteen groups which can be

classified as Evolutionary. Combined with the nine Revolutionary

groups, these two patterns inc1ydetwenty-two'of the thirty-three

groups. From this first glance,then, the concept of Revolutionary

and Evolutionary patterns seems a .viable one.

There are also mixed patterns. These are shown in Figures 11

through 13. Seven of these eleven groups begin in e Missionary phase

and show fairly simple patterns. These seven are presented in Figure

11. Five of the seven pass through Forced Restructuring phase, one of

them twice. Two others, numbers 13 and 34, go directly from one of the
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characteristic Revolutionary phases to characteristic Evolutionary

phases. Of the seven, three have progressed to the Routinized Change

Role phase, three are still in a Consolidation phase, and one is still

in the Evolutionary phase, Development of Organizational Role. In

Figure 12 there is just one group, a mixed pattern beginning in the

Consolidation phase, but passing through both Gradual and Rapid

Consolidation. Finally, in Figure 13, there are three more complex

mixed patterns. Groups numbers 1 and 19 are particularly complex,

passing through six or seven phases each. Of the eleven groups in

mixed patterns, nine begin with a Missionary phase, one begins with a

Rapid Consolidation phase,and one begins in the Evolutionary pattern.

The dominance of the Revolutionary beginnings in the mixed

pattern groups is important because it indicated the volatility of

the groups that start with a Missionary phase. This point can be

underlined by showing on one chart all the groups which begin with a

Missionary phase. In figure 14 the patterns for the eleven groups

. which begin with a Missionary phase are displayed. The diverse and

unpredictable consequences of this phase are clear in the complexity

of the figure. The eleven groups end up in six different" phases, and

only four of the groups end up practicing OR/MS technology in a

Routinized Change Role. Of the four, the""youngest group started in

1964, and none of them reached their present phase in less than six

years. Yet the groups which began in theRapid Consolidation phase do

not show this volatility (Figure 8). Five of the seven reach a
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Routinized Change Role phase with OR/MS technology, and each does

it in less than four years. Admittedly, one of the five loses its

OR/MS mission, but a new OR/MS group formed in this agency about the

time that number 8 was decl ining. We are currently gathering data

from this new staff.

Is there something special about the Missionary phase, or are

the patterns followed by groups which begin as Missionary similar to

the patterns followed by groups which begin in the Gradual Development

phase? There are only seven Evolutionary groups which start in the

Gradual Development phase, and two of the seven are relatively new

(two or three years old). But three of the remaining five reach

unimpressive ends. The two that reach a Routinized Change-Agent Role

with High-Level OR/MS technology both take a long time to do that.

One takes over ten years and the other about eight. So, although the

evidence is scanty, it tends to suggest that it is the lack of

legitimacy that is important, rather than the Revolutionary pattern

or, more specifically, its Missionary phase.

• J!lLTATIVE LEGITIMACY AS A FACTOR IN THE DEVELOPMENT OF OR/MS

Three hypotheses might be offered at this point. Each of the three

hypotheses proposes a different dichotomy as being most strongly related

to the eventual fate of the OR/MS group:

1. Whether the group follows a Revolutionary, Evolutionary,

or Mixed Pattern is most important •

•n .' . " •
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2. Whether the group goes through a Missionary phase is

most important. (Missionary --- non-missionary dichotomy)

3. Whether the group must pass through a phase of Attempting

to Win Tentative Legitimacy is most important •

(Tentative -- Consolidat~on Dichotomy)

The first of these distinctions has already been explored at

length. The second compares groups that begin in a Missionary phase.

whether they follow a Revolutionary Pattern or a Mixed Pattern, with

all other groups. The third distinction is between groups that begin

in either a Missionary or a Gradual Development phase and groups

which start in the Rapid or Gradual Consolidation phases. regDrdless

of the pattern they ultimately follow. This is equivalent to

distinguishing groups which begin without tentative legitimacy and

groups which begin with tentative legitimacy but have not yet consolidated

it; hence, the shorthand term, tentative-consolidated dichotomy. Two

measures of the eventual fate of the group can be used:

1. Whether the group reached a phase of Routine Application

of OR/MS in a Cnange Agent Role. As a shorthand. the

atta inment of such a phase wi 11 be ca 11 eq IIsuccess" of

the OR/MS groups.

2. How long it took the group to reach this phase.

The Evolutionary, Revolutionary, and Mixed Patterns are roughly

comparable in terms of the frequency with which groups in each of these

patterns have reached the Routinized Change Role phase. The major
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difference is in the number of groups ending in Processing or Death

phases rather than in early phases. Here, only Revolutionary groups

end up in Processing or Death (see Figure 15). In terms of the number

of years that it tokes to reach a phose of Routin~ Application of OR/MS

in 0 Chonge"Agent Role, there are notable differences. The Revolutionary

groups reoch these phases in 1.8 years on the average (Figure 16) while

the Evolutionary groups overage 4.3 years, and the Mixed groups average

almost six years. The Revolutionary pattern has implications for the

speed ot which a group can moke it to a Routiniz~d Change Agent phose

with OR/MS technology. But, there seems to be a cost for this speed;

in the Revolutionary pattern, groups are more likely to end up extinct

or in a Processing Role phase. In the Evolutionary and Mixed patterns,

several groups still exist in early phases and thus still have the

chonce to reach a Routinized Change~Agent role phase.

The Hissionary phase distinguished with s.)me strength among

groups in terms of their eorly 1971 phases. It is clear from Figure

17 that if the phClse of Routine Application of OR/MS in a Change­

Agent Role is defined as success, then Hissionary groups are less

successful. If we are specially concerned with the application of

high-level OR/MS, the distinction is heightened considerably.

In terms of the number of years it takes to reach a Routinized Change­

Agent Role with CR/MS phase, non-missionary groups are about twice as

quick, 3.2 years versus 6.4 years (Figure 18). The numbers are similar

if high-level and low~level OR/MS are distinguished. The Missionary
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phase is not as powerful a discriminator as the Revolutionary pattern

on this index, however.

The Tentative/Consolidation distinction is clearly the most power­

ful. Almost 70 percent of the groups which begin witho{entative l.egit-

imacy and thus can start in a Consolidation Phase manage to reach a

phase of Routine Application of OR/MS in a Change-Agent Role (see Fig­

ure 19). Only about 45 percent of the other groups have made it through

the model to those phases. The length of time it takes to reach such

phases also differs most dramatically across the Tentative/Consolidation

distinction. Here, the figures are 2.2 years versus 7.1 years, a dif-

ference of better than a factor of three (Figure 20). With respect to

the length of time it takes to reach a phase of Routine Application of

High-level OR/MS in a Change-Agent Role, the difference is greater then

a factor of four.

Overall, it is clear that the Tentative/Consolidation distinction

is the most powerful. The superiority of this distinction is enhanced

by the fact that second place on the two measures is split by the other

two distinctions (see the summary in Figure 21). It may be worthwhile

to maintain the distinction between Revolutionary and Evolutionary pat-

terns, but this distinction has a less clear implication than the author

originally thought.

THEORIES OF CHANGE VERSUS THEORIES OF CHANGING____",...._ ...............,.... __...~._.....__•.__................a- __.. • _ .... _

In spite of the fact that the Tentative/Consolidation distinction

dl·scriminates most powerfully between successful and less successful
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OR/MS groups (measured by the frequency with which groups of either

category reach the~Routinized Change~Agent Role with OR/MS, and by the

length of time it takes to reach that phase), this finding is not of

great utility to the practicing manager. Given this distinction, he

may desire to measure the readiness of his organization to accept OR/MS.

If precise measurement is needed, there are tested scales that might be

adapted for this purpose (likert, 1967; Duncan, 1971). The resulting

data can warn the manager that he faces difficulty in introducing OR/MS

but it cannot guide his tactics. For a more useful finding, the Revo-

lutionary/Evolutionary or Missionary/Non-Missionary distinctions can be

employed. 'While the! priori climate for OR/MS is not under the imme­

diate control of the supervisor, sponsor, or leader of an OR/MS group,

the missionary character of the group can represent a conscious

design decision.

Being missionary, or more generally, revolutionary, involves con-

trolable variables such as:

(a) the professional competence of the OR/MS analysts;

(b) the technical level and organizational impact of the OR/MS
proj ects;

(c) the number of clients pursued and the vigor with which they
are pu rsued ;

(d) the way in which projects are defined;

(e) the amount of review and control excercised by clients and
higher managers over the OR/MS staff;

(f) the amount of time the OR/MS group devotes to formal projects
rather than quick servicing or "fire-fighting. 1I
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Each of these variables is potentially under conscious control of some­

one in the organization, and together thay can be manipulated to regu­

late the social and technical aggressiveness of the OR/MS group in

accordance with the regulator's interpretation of organizational

possibilities.

The salience of these controlable variables can be illustrated by

examining the leaders of Evolutionary and Revolutionary groups. While

academic degrees are not necessarily an adequate index of a person's

skill or professional commitment, it remains that there is a striking

difference in the level of education of the leaders of these two types

of OR/MS groups. Most of the nine Revolutionary groups are led by Ph.D.s,

and none, for which data was available, have less than a master's degree

with a number of years of experience. The one person for whom we have

no precise data does posses an advanced degree and prior to becoming a

group leader he had spent several years as a key member of a Missionary

OR/MS staff (see Figure 22). Only three of the thirteen Evolutionary

groups are led by people with Ph.D.s and four others are led by people

with a master's degree in an OR/MS related discipline (O.R., statistics,

micro-economics). One leader has some advanced degree but of distant

vintage and uncertain discipline; six others have either no formal OR/MS

training or training limited to such courses as one might obtain in an

M.P.A. program. The mixed pattern groups are not included in Figure 22.

Of these eleven groups, several move from Revolutionary to Evolutionary

Phases at the same time as there is a leadership change, but most of

these groups are led by people with Ph.D. degrees or master's degrees

and considerable OR/MS experience.



FIG UR E 22: OR/MS T R A I N I N G 0 F THE lEA D E R S 0 F
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The Revolutionary/Evolutionary distinction, then offers a basis

for a theory of changing, as distinct from a theory of change (Bennis,

1966), a theory in which the key variables are chosen for their access-

ibility to managerial manipulation rather than for their statistical

significance or par.adigmatic (kuhn, 1962) relevance.* The fact that

the Tentative/Consolidation distinction discriminates more powerfully

between successful and less successful groups than does the Revolutionary/

Evolutionary distinction is consistent with the intuitive notion that

theories of changing will have less predictive power than theories of

change. The advantage of a theory of changing is that it can be imple-

mented, not that it is more adequate in the abstract •
.-......._------_....._.__.._---_._......._. --.----..--..._._- ...... _--....-~-------,---._.•-..-.-

*The difference between theories of changing and theories of change is
nicely illustrated by the following passage from Ann Douglas' Indus­
lrial.f.~~~~~l$.L~ (Columbia University Press, 1962; p. 162):

In one of its feature "Profiles" The New Yorker honored the head
tone regulator for Steinway concert-·grand piamos, William Hupfer.
The tone regulator's job is the testing of hammer felts for varia­
tions of tonal quality, in distinction to that of a piano tuner,
who concentrates on pitch. Hardness in felts is corrected by
jabbing them with needles; tired felts are rejuvenated by filing
off worn grooves. Hupfer is quoted in this bit of musing about
his unusual occupation:

Now, I will admit that the effect of the felts on tone is a small
thing compared to all the other influences. Most of your tone, of
course, is built right into the instrument. It's not just the
sounding board but the entire piano, down to the smallest screw.
that vibrates, and that's what sets up the sound waves. Even the
stage of the concert hall vib~ates with the piano, so you have to
count that in, too. WelJ, the felts ar~ just one part of the whole
thing, but you can't do anytQing about all the rest of it unless
you want to go out and start from the beginning and build yourself
a completely new piano. The felts are the one part you ·can change.
When you look at it that way. they are very important.
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ORGANIZATION TaEORV AND THE RELEVANCE OF OR/MS TO GOVERNMENT- ...- .._--. .. . -~-' . _. . ,-
The distinctions among the patterns followed by ORIMS groups in

their development in government organizations highlight another issue.

The relevance of OR/MS to government policy-making has in the past been

treated in terms of:

(a) the supposedly special characteristics of such policy-making
(Mosher, 1970; Wildavsky, 1964);

(b) the different political characteristics of policy arenas
(Schultze, 1969); or

(c) some vaguely normative criteria.

These arguments easily turn into predictions of success or failure for

OR/MS (White, 1971b). But h~re it can be seen that the success and

failure of OR/MS can also be conceived as depending on matters of strat-

egy in the introduction of OR/MS vis-a-vis the agency's climate for

change. The implications of this conclusion are sizable, for public

administration as a discipline has tended to be preoccupied with the

outer ranges of its possible concerns, administrative detail and broad-

ranging normative and policy matters. The middle range of explicit

analysis of individual and group behavior has been handled at best by

borrowing of concepts and findings from research in nongovernmental

organizations. Normative questions are not circumvented by the kinds

of findings presented here; rather, all that is claimed is that these

kinds of findings make it more difficult to argue behavioral conclu-

sions (e.g., the possibility or impossibility of OR/MS) from normative

premises (e.g., democracy is better realized when there is a free play

of selfish interests unhampered by technocratic analysis).
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~E IMPACT OF PPBS ON THE GROWTH OF OR!MS...__ , _4_.......__..__..-....._..........__. _ ~ ......... .~, ..

Further insight into the development of ORiMS in government can be
•

obtained by~ifting the level of analysis. Rather than looking at the

OR!MS groups in an organization, look at OR!MS groups in governrrent as

an aggregate phenomena. Figure 23 displays the phases of the 33 groups

at the end of each year from 1960 to 1970. By arranging the data in

this way, rather than on phase diagrams (Figures 7 through 13), the

progress of OR!MS in the federal government through the 1960s can be

discussed.

One thing immediately obvious from Figure 23 is that OR!MS in civ-

ilian government is not a child of PPBS revolution. By the end of 1965,

14 of the 33 OR!MS activities were already on the chart, and none of

these were responses to the PPBS revolution. Most of those that reached

a Routinized Change Role phase by then or within the next three years

were independent of PPBS. Thus while PPBS received much attention in

the academic community and precipitated debate over the relevance of

OR/MS in civilian applications, at the pragmatic level, the debate had

begun long before.

However, equally obvious Is that the two years following the pro-

nouncement of PPBS were singularly important for the development of ORIMS

in civilian agencies. Half of the OR!MS groups in this sample (16 of

31) were initiated in 1966 or 1967. Not all of these groups were the

direct result of an attempt to initiate PPBS activities. Many, on the

contrary, had their origins in internal agency developments (8, 11, 12,

18a, 34). It seems reasonable, then, to assume that PPBS for the civilian
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agencies appeared at a propitious time, a time when many agencies were

ready to try some form of OR/MS. If that is the case, then PPBS was

not forced from above upon a group of unprepared and uninterested agen­

cies. Rather. though there were certainly some agencies bound to be

lagging the trend, PPBS for many agencies represented an alternative

way of approaching something they already intended to do. An example

to illustrate this conclusion is the Agriculture Department which had

already tried one cycle of zero-based budgeting (Wildavsky and Hammann,

1965) and before the ppes pronouncement was in the process of planning

some similar activity. The rapid success of some of the new OR/MS

groups lnitiated in 1966 and 1967 reinforces the hypothesis that many

agencies were "ready.1I Group Nos. 8, 3, 12, and 38 are cases of ready

agencies, compared with Nos. 34 and 35, for example.

Over the years covered by Figure 23, definite progress in the

integration of OR/MS into federal civilian agencies is evident. The

number of groups in the phases of Routine Application of either Low

or High Level OR/MS in a Change-Agent Role increases from one in 1964

to seven in 1967 and up to 15 in 1970. These 15 groups are in 15 sep­

arate agencies in six cabinet departments and several independent

offices. Without raising the question of whether these groups are

working on IIreally important problems" (for the definition of this term

tends to move with the expanding influence of OR/MS), the data presented

in Figure 23 indicate that the impact of OR/MS in federal civilian

agencies is increasing steadily.



Hm~ LONG DOES IT TAKE AN OR/MS STAFF TO DEVELOP?
----...-.~---- ..-.-.-----_..............-.--.......--,..---.--- ...""

One reason for this increasing impact is simply that there are more

ORIMS groups around and thus more of them which are influential or

successful. Undoubtedly this is so. At the same time, there is some

evidence that the length of time that it takes for an OR/MS group to

develop is itself decreasing. If that is so, then the influence of

OR/MS in government should grow faster than the increase in number of

OR/MS groups. Figure 24 indicates that the situation is not entirely

unambiguous. The figure presents those groups which have reached a

phase of Routine Appl ication of OR/NS in a Change-Agent Role. It is

clear that early OR/MS groups took a long time to reach these phases.

Six to eight years is common for groups beginning before 1966. In recent

years, for those groups which have reached these phases, the time has

diminished considerably. Three years is a modal period. Yet, as can

~e seen from Figure 24, several of the groups which were initiated

around 1966 took even less time than three years. So, although the

overall movement is one of compression in the development time of OR/MS

groups, there was one period when this compression was exaggerated.

Before inquiring as to why this was so, it is necessary to qualify

this data.

Figure 24 represents only some of the groups which started in each

year. One cannot know for sure how those groups which have not yet

reached a Change-Agent Role phase will affect the trends observable in

Figure 24. However, as one can see in Figure 25, little change in the



. FI GURE 24;. The Length of Time it Takes OR/MS Groups to Reach a
Phase of Routine Application of OR/MS in a Change­
Agent Role.

(~l a). 1954

1955

1956

(13) 1957

1958

1959

(2) .1960

1961

(15,22) 1962

t!.2) 1963

(ll) 1964

(26) 1965 (22)

~,8,11,12,38,40) 1966 (13)

(3, 18b ,,li, 37) 1967 (8,12,26,38)
".

(2, 11 , 318')1968 .
1969 ~, 15,.1.2,40)

1970 (3, 18b,31 ,37)--
1971 (ll)

The year a group begins is noted in the left column; the year it
reached the Change Agent Role with OR!MS is noted on the right column.
Where the group's file number is.underlined, that indicates that the
group has only reached the Change Agent Role with 11ow-level" OR/MS.
Othwrwise, the number in the right column indicates when the group
reached the Change Agent Role with "h i gh-leve1" ~R/MS.

--
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broad conclusion can be anticipated. Six of the nine groups which began

in 1966 are included in Figure 24 and two of the three remaining ones

have been disbanded. Groups begun in 1967 not only take a little longer

to develop to the Change-Agent Role phase, but also, three out of seven,

rather than three out of nine (as in 1966) have not reached those phases

yet. But groups starting in those two years show clear evidence of

faster development times than earlier groups. Several of the groups

begun in earlier years have also not yet reached a Change-Agent Role

phase with OR/MS.

The compression of development time evident in Figures 24 and 25

migh~ be explained in several ways. One way is through a hypothesis

of social learning. Over the years, managers have learned to manage

OR/MS more smoothly as experience with it has accumulated and been

disseminated in management journals, seminars, and conferences. At the

same time, OR/MS analysts have learned through their personal experi­

ences,and through the transmission of these experiences to students

in formal OR/MS programs, how. better to Ilsucceed" in an organizational

setting. At the same time~ it might be argued that over the years

there has been an increasing need for OR/MS as organizations have

grown larger and more complex, and as their environment has become more

densely populated with competitive forces. Consequently, ~anagers

perceive a greater need for OR/MS and are more ready to grant it a

trial. Similarly, there has clearly been an increase in the number of

people available to do OR/MS both in an in-house capacity and as consul­

tants. This greater availability, combined with the refinement and
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elaboration of OR/MS so that it is a technology applicable to an expand-

Ing number of problems, might also explain the compression in develop-

ment time. There is no data available for a direct test of any of

these hypotheses. However, some evidence of an increase in the per-

ceived need for OR/MS, and for an increased 2 fl~iori acceptence of it

based on social learning, might be gained from examining whether new

groups begin in Tentative or Consolidation phases. Figure 26 shows by

calendar year, in which type of phase new groups begin. Except for 1966
and 1967, new groups tend to begin in a Tentative phase. But in 1966
ilnd 19~", -,en o~:;t of s.ixteen groups the, early phase of one"gro'!p ~s
unknown -- begin in a Consol,idation phase.

Earlier, we found that beginning with a Consolidation phase meant

that the group would probably develop very rapidly (Figures 19 thr.ough

21). Placing the incidence of this type of beginning in a longitudinal

context helps explain thecompression of development time presented in

Figures 24 and 25. At the same time, it lends credence to the sugges­

tion that some form of social change favorable to OR/MS has taken place.

There is little in this data, however, to indicate why groups beginning

in 1966 develop even faster than groups beginning in 1967. The subsample

is too small to pursue empirical analysis of this point.

There remain to be studied a number of OR/MS groups which began in

1968 or later. Several of these are currently under Investigation.

Therefore, it seems premature to conclude from Figure 26 anything more

than that there is a trend in recent years for new OR/MS groups to begin

in a Consolidation pattern. It is the author's suspicion that the most

receptive agencies have in fact been "mined" and that those remaining
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without OR!MS after 1967 were agencies presenting greater obstacles to

the development of OR/MS. However, this suspicion cannot be verified

for several more years. The fact that three groups in the sample which

be~inning after 1967 -all began in a tentative phase is not sufficient. to

support the contention, thus it remains a suspicion.

EVOLUTIONARY AND REVOLUTIONARY PATTERNS IN LONGITUDINAL PERSPECTIVE
-_-.-~-_._-------....-_. - --------_ _.-------, .......-

In an earlier paper, in which there was a preliminary unverified

coding of business and government OR/MS on an earlier version of the

phase model, the author found that the Revolutionary and Evolutionary

patterns oscillated over time in their relative incidence (White, 1969).

During the first five years in which OR/MS was to be found with any fre-

quency in U. S. businesses, more groups were each in Evolutionary than

in Revolutionary patterns (from 1950 to 1955). In the next five years,

more groups assume Revolutionary patterns (1956 to 1960) and after that,

the Evolutionary pattern is more frequent again. The same alteration

was found in federal civilian agency OR/MS groups, except with a lag

of five years. It seemed appropriate, then, to examine the recoded and

verified data to see if this alteration would again emerge. If this

alternating pattern were confirmed, it would increase our understanding

of the integration of OR/MS into a class of organizations.

Figure 27 reveals in tabular and graphical form that between 1962

and 1965 groups were more likely to be in Revolutionary phases (if they

were in either characteristically Revolutionary or characteristically

Evolutionary phases any year). But from 1966 to 1970, the frequency
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reverses and each year more groups were in characteristic Evolutionary

phases. Prior to 1962, the combined frequencies are small and have not

been included. The same was the case in the earlier analysis, but that

data was used then anyway. In this exposition, the data is not consid­

ered sufficient for the years before 1962 to derive any conclusion.

However, after 1961, the data is clear: groups are more often Revolu­

tionary in the early 1960s and more ofter Evolutionary in the latter

half of the decade.

This finding itself is of interest; perhaps it represents a need

for aggressive activity if the new change function is to penetrate a

new set of institutions. If so, then the change to Evolutionary patterns

may indicate social learning in the direction of minimizing conflict and

increasing the probability of survival. More importantly however is the

finding itself vis-a-vis critical reaction to OR/MS. Much of the crit­

ical reaction to OR/MS in government may be seen to stem from early

periods in which aggressive behavior was most characteristic of OR/MS

analysts. The critical reaction lags behind actuality be several years~

given the time required for study, writing, and publication. Thus, it

was not until the latter part of the decade that the criticisms of

OR/MS based on the excesses of the early and mid-196os could appear.

If the experience of OR/MS in federal civilian agencies is at all

representative of new managerial technologies in institutional environ­

ments (e.g., large U.S. corporations, federal civilian agencies) in gen­

eral, then there may be some important lessons here. First, the
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aggressiveness, overselling, and disappointments characteristic of the

early years of ORIMS in civilian government may be unavoidable. If this

is so, then it behooves us to see these Missionary phenomena as functional.

Perhaps they serve necessary attention-getting and unfreezing functions

within a given class of organizations or institutional environments.

Also, these phenomena may serve a recruiting function, helping attract

students into the new specialty. Finally, the Missionary activities may

also serve to keep up morale of the carriers of the new technology at

a time when they face many obstacles to their trade and have few successes

to their credit. The frequency with which stories of early OR successes

are repeated (such as ship convoys or gas blending) suggests this

interpretation. The second lesson concerns the criticisms of OR/MS

and related technologies. If these are in fact something which tend'

to be based on out-of-date experiences, then we can assume that the pro­

fession in its own activities is likely to be ahead of criticisms. Yet

managers in a given class of institutions are morelikely to read the

external critics of the profession and its technology than they are the

internal critics. Managers may therefore form opinions of the new tech­

nology based on outdated cirticisms which reinforce their natural resis­

tance to threatening change. These considerations lead to the conclu­

sion that it is in the self-interest of the new professionals to make

their internal disputes and criticisms more available to the managers

for whom they wish to work.
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SUI'1MARY

This paper offers diverse findings regarding the ~~~i~on~l

aspects of the development of OR/MS. On the one hand, it offers find­

ings about the wayan OR/MS staff develops in an individual case; on

the other, it offers findings and speculations about the development

of OR/MS in an institutional environment (U.S. federal civilian

agencies).

Regarding the development of individual OR/MS staffs, It is found

that the concepts of Revolutionary and Evolutionary patterns are viable

distinctions. Although the distinction between groups starting in a

Tentative or Consolidation phases (without or with Tentative Legitimacy)

is statistically stronger, the Evolutionary/Revolutionary distinction,

and the similar Missionary/Non-Missionary distinctions, offer a basis

for a "theory of changing" regarding the introduction of OR/MS or

other new management technologies into government (or other) organiza­

tions. Also, the distinctions discussed and their relation to the rate

and outcome of the group1s development, emphasize a fundamental argument

of this research: that the development of OR/MS in government must be

viewed as an issue in organizational behavior, and not just as an issue

of normative preference or political theory and practice.

The data have also allowed some inquiry into the aggregate develop­

ment of OR/MS in the institutional environment of federal civilian agen­

cies. It is noted, however, that formally organized In-house OR/MS is

only part of all the OR/MS activity in federal agencies. Examination

of the number of OR/MS activities existing in each year of the past decade
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reveals that PPBS, often seen as a major impetus to the adoption of OR/MS

in the civilian agencies, and equally often seen as an unwanted intrusion,

perhaps arrived at a propitious time. Many new OR/MS activities began, in

1966 and 1967 but only some of these are directly related to PPBS. Rather,

given the character of the development of OR/MS in the previous years, it

seems more reasonable to conclude that PPBS was a catalyst that speeded

up adoption, and influenced tha nature, of OR/MS in organizations that

were likely on the verge of adopting some form of OR/MS anyway.

At the same time, there is some evidence that the length of time it

takes an OR/MS group to develop to maturity (the Routine Change-Agent

Role phase) has decreased over the years. Thus the impact of management

science on government increases not only because the number of OR/MS

groups has increased but also because these groups in recent years have

developed to a position of influence more rapidly. The reasons for this

compression of development time are not entirely clear. Hypotheses of

social learning and increased environmental pressure are entertained.

Data is available to sharpen speculations. Recently initiated groups,

for example, tend to begin in a Consolidation phase, shown earlier to

be associated with rapid development. likewise, there appears to be a

longitudinal oscillation in the relative frequency of the Revolutionary

and Evolutionary patterns. This finding has implications, particularly

for the way managers, analysts, and scholars interpret cirticisms of OR/MS.

Although the data presented in this paper are diverse, they all serve

to emphasize the primary point: If we desire to understand the develop-



-32-

ment of OR/MS in government organization, we must see it as a problem

in empirical organization theory and not just as a problem in normative

or speculative analysis.
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